Purpose This study aimed to identify possible socioeconomic differences in the use of anti-smoking parenting strategies. Methods In 2012, survey data of adolescents (N = 225) aged 13 to 17 years and their mothers (N = 122) and fathers (N = 105) were collected in Haarlem, the Netherlands. Questions on smoking behaviour and eleven anti-smoking parenting strategies were answered by adolescents, mothers and fathers. School tracks of adolescents and educational level of parents were measured as indicators of socioeconomic position. Linear multilevel regression analyses were applied to study the association between socioeconomic position (SEP) and standardised scores of anti-smoking strategies. Analyses were controlled for age, sex and smoking by parents and adolescents. Results We found no consistent socioeconomic differences in the use of anti-smoking parenting strategies. There were no statistically significant differences in relation to parental educational level or when using adolescent reports on parenting practices. However, when using parental reports, a few strategies varied significantly according to adolescent educational track. Adolescents in higher educational tracks were more likely to have no-smoking rules in the home (standardised regression coefficient (β) = 0.20, 95 % confidence interval (CI): 0.03; 0.37, p = 0.022) and more likely to have a no-smoking agreement (β = 0.17, 95 % CI: 0.00; 0.34, p = 0.048). However, they were less likely to frequently communicate about smoking with their parents (β = −0.25, 95 % CI: −0.41; −0.08, p = 0.004).
Introduction
Smoking typically finds its origins in adolescence, with approximately two thirds of smokers initiating smoking before the age of 18 [1] . Those who initiate smoking at an early age are more likely to continue to smoke during their adult life [1] , leading to health problems such as impaired fitness, increased rates of illness and reduced lung growth at young age, and development of illness such as cancer, COPD and cardiovascular disease in later life [2] . Eventually, smoking kills up to half of its users [3] . The prevention of smoking in young people is crucial in order to reduce this high burden of tobacco-related death and illness.
Adolescents of lower socioeconomic position (SEP) are typically more likely to smoke than their peers from more advantaged backgrounds [4, 5] . They are more likely to initiate smoking and to become regular smokers after having started smoking. These inequalities in smoking may increase in adult life due to individuals of low socioeconomic status being less likely to quit smoking [6] . To prevent large smoking inequalities in adult life, effective strategies are needed to keep adolescents of low SEP from initiating smoking.
Socioeconomic inequalities in adolescent smoking are in part attributable to factors related to their parents. Since adults of low socioeconomic status are more likely to smoke than those of high socioeconomic status [7] , children of low SEP more often have parents who are smokers. As parents are strong role models in the lives of young people, adolescents with smoking parents are more likely to take up smoking themselves [8] . Moreover, adolescents of low SEP are more likely to be friends with peers whose parents smoke, and they may therefore be indirectly influenced by the smoking behaviour of peers' parents [9] .
Parents might also influence the smoking behaviour of their children through their parenting practices. A majority of adolescents expects their parents to take action in order to prevent them from smoking [10] . Several anti-smoking parenting strategies may prevent adolescents from initiating smoking [11] [12] [13] [14] [15] [16] [17] . These strategies may be intended, such as promising a reward if children do not smoke up to a certain age, but also unintended, such as the reaction parents have when finding out that their child has tried smoking.
The effectiveness of anti-smoking parenting strategies is assessed in many studies (e.g. by Harakeh et al. [11] , Abar et al. [12] and Calafat et al. [13] ). However, to our knowledge, only one study investigated socioeconomic differences in the use of anti-smoking parenting strategies [14] . Ringlever et al. [14] found that fathers in lower occupational classes communicate with the lowest quality about smoking, while mothers in higher occupational classes communicate most frequently. However, the study did not assess socioeconomic differences in other anti-smoking parenting strategies, and it only focused on socioeconomic characteristics of the parents but not of the children.
The aim of the current study was to identify educational differences in the use of anti-smoking parenting strategies in a sample of secondary school students in Haarlem, the Netherlands. We measured the use of such strategies as reported by adolescents and their parents. We assessed differences according to both the education of the parents and the adolescent. Moreover, we studied a comprehensive set of eleven different anti-smoking parenting strategies.
We hypothesised that higher educated parents and parents of adolescents in higher educational tracks more often used various anti-smoking parenting strategies. We expected to find this pattern according to both adolescents' and parents' reports. If so, this would support the hypothesis that antismoking parenting strategies contribute to socioeconomic inequalities in adolescent smoking.
Methods

Design and Study Population
Survey data were collected in a secondary school in the city of Haarlem, the Netherlands. Haarlem is a medium-sized city (153,100 inhabitants in 2012), with a mean annual income close to the Dutch average (16, 200 euros in Haarlem vs. 15,100 euros in the Netherlands, in 2012) [18] . Haarlem is generally considered to be representative for the Netherlands in terms of culture, social structure and history [19] .
The study population consisted of 452 individuals: 225 students aged 13 to 17 years, 122 of their mothers and 105 of their fathers. Students were enrolled in the third grade of secondary school. All 225 adolescents who were invited to participate completed the survey; there were no refusals. Adolescents received a blank envelope including one adolescent questionnaire and two parent questionnaires, all with the same serial number. The adolescent questionnaire was completed in classrooms, under the supervision of a teacher and a researcher. The parent questionnaires were taken home by the adolescents for the parents (including, if applicable, stepparents or other adult guardians) to complete. Parents were informed beforehand via e-mail. Completed parent questionnaires were collected in a closed box at the school administration. Ninety-eight adolescents did not provide parent questionnaires, 27 students provided one parent questionnaire (22 with mother only and 5 with father only), and 100 students provided questionnaires completed by both parents. All 225 adolescents were included in the analysis. For the 98 adolescents whose parents who did not complete a questionnaire, their parents were excluded from all analyses.
The Medical Ethics Review Committee of the Academic Medical Center in Amsterdam confirmed that the Dutch Medical Research Involving Human Subjects Act does not apply to the current study and that an official approval of this study was therefore not required (reference number W12_274 # 12.17.0313).
Measures
Anti-Smoking Parenting Strategies
The use of anti-smoking parenting strategies was the outcome variable of interest. We measured eleven strategies with one statement each in all 452 adolescents and parents. Statements as presented in Table 1 were included in the adolescent questionnaire and were rephrased to fit the context of parents in the parent questionnaire. In Table 1 , we refer to previous studies using the same or similar statements to measure the same concepts. All included strategies refer to actions that parents may undertake such actions to influence the smoking behaviour of their child or to be more closely involved in their child's smoking behaviour. Answers to the statements were given on a 5-point Likert scale, with 1 representing 'strongly disagree' and 5 representing 'strongly agree'. We created a total anti-smoking strategy score by computing the mean of all items. Cronbach's alpha was 0.74. For each parenting strategy, information was missing for at most 1 % of all individuals (i.e. 5 or fewer out of 452 individuals).
Socioeconomic Position
We measured the SEP according to the educational track of the adolescents and the educational level of both parents. The school included the three main educational tracks that are distinguished throughout the Dutch educational system: 'low' (lower-level secondary education), 'middle' (higher-level secondary education) and 'high' (pre-university secondary education). Allocation to educational tracks typically occurs at age 12 and is based on the academic performance of students in primary school and early secondary school. The educational track of each student was provided by the school for all adolescents. In the data, the educational track was assigned to the adolescents and to their parents.
Parental educational level was measured in the parent questionnaire and was divided into 'low', 'middle' and 'high'. Low educational level included primary school and lowerlevel secondary education. Middle-level education included vocational education and higher-level and pre-university secondary education. High-level education included higher professional education and university. The higher level of either parent was assigned to both parents and their child. No mothers and only one father did not report their educational level, resulting in 252 valid reports of parental educational level.
Smoking Status
Smoking status of adolescents was measured by asking 'Do you smoke?', with five response categories: 'daily', 'weekly', 'monthly', 'tried a few times' and 'never'. In the sensitivity analysis, never-smokers were compared with ever-smokers. Smoking status of the parents was measured in the adolescent questionnaire. Adolescents were asked: 'Do your parents smoke?', with answer categories: 'neither', 'one of them' and 'both'. There were no missing values in the adolescent reports on adolescent and parental smoking. Adolescent and parental smoking statuses were assigned to adolescents and both their parents.
Demographics
Age (in years) and sex (boys vs. girls) of the adolescent were measured in the student questionnaire and were assigned to adolescents and both their parents.
Statistical Analysis
The association between SEP and anti-smoking parenting strategies was investigated using multilevel linear regression analyses with a random intercept at the family level. Families included one adolescent, and a zero, one or two parents. Antismoking parenting strategies were the dependent variables, with a higher score representing higher agreement regarding the use of the respective strategy. In the main analyses, we All items were scored on a scale of 1-5, with 1 representing 'strongly disagree' and 5 representing 'strongly agree' a Mean scores with 95 % confidence intervals studied differences in parenting strategies according to the educational track of the adolescent. In the secondary analyses, we studied differences according to the educational level of the parents. To be able to directly compare the regression coefficients for different strategies, strategy scores were standardised. All regression analyses were controlled for the age and sex of the adolescent, the smoking status of the adolescent and the number of smoking parents (as reported by the adolescent). SEP differences in anti-smoking strategies are presented separately for strategies as reported by adolescents and strategies as reported by parents. The separate estimates were derived from an interaction term between SEP and a variable defining whether the respondent was an adolescent or parent. This interaction term tested for differences in these results. Finally, in a sensitivity analysis, we tested whether associations differed by the smoking status of adolescent by adding the interaction term SEP*adolescent smoking status.
Results Table 1 presents the mean of all anti-smoking parenting strategy scores as reported by adolescents and their parents. On the total anti-smoking strategy score, adolescent and parent scores were comparable. However, specific scores deviated, especially regarding the quality and frequency of communication.
Parents reported higher communication scores than adolescents. In both adolescents and parents, scores were relatively high on warnings, home rules and reacting to the adolescent's smoking behaviour. Table 2 presents the characteristics of the adolescents and parents. More boys than girls participated. The male-to-female ratio decreased with educational track but was similar across parental educational levels. Fifty percent of the adolescents were 15 years old. The mean age was very similar across educational tracks and parental educational levels. Two thirds of the total population had never smoked, while 5 % were daily smokers. Smoking was substantially more prevalent in the low track (18.2 % smoking at least monthly) than in the middle (11.0 %) and high (10.6 %) tracks. In households with highly educated parents or an adolescent in a high educational track, parents were less often smokers.
In Table 3 , the mean scores of the strategies are presented according to the educational track of the adolescent and the educational level of the parents. There were no differences between educational tracks in the total anti-smoking strategy score. For specific anti-smoking strategies, the differences according to educational track and parental educational level were absent or small. Confidence intervals were overlapping in all cases. Table 4 presents the associations between SEP and the antismoking parenting strategy scores. The regression coefficients (β) represent the increase or decrease in standardised parenting scores with a one-step increase in SEP. Results are presented according to the type of SEP measure (educational track of adolescent or educational level of parents). There were no consistent differences in the use of strategies according to the educational level of the parents or according to the educational track of the adolescent.
In Table 4 , we tested whether associations between SEP and anti-smoking strategies were different when the strategies were reported by adolescents or parents. Overall, we found no consistent differences between adolescents' and parents' reports. For three anti-smoking strategies, the association with adolescent educational track was significantly stronger when reported by parents than it was when reported by adolescents: home rules, no-smoking agreement and communication frequency. These results suggest that parents of adolescents in higher educational tracks more often report to set home rules and to have a no-smoking agreement, but that they less often report to communicate about smoking with their children. These differences were not found according to the parental educational level (Table 4) .
In sensitivity analyses, we tested whether associations between SEP and anti-smoking strategies were different for adolescents who were smokers and non-smokers. Overall, we did not find consistent differences between smokers and nonsmokers. However, if their child did smoke, highly educated parents were less likely than lower educated parents to report a negative reaction to their child's smoking (β = −0.55, 95 % confidence interval (CI) = −0.98; −0.12, p = 0.012, p for interaction = 0.026), and they perceived their influence to be weaker (β = −0.40, 95 % CI = −0.77; −0.02, p = 0.040, p for interaction = 0.026) (these results are not presented in the tables).
Discussion Key Results
We found that there were no consistent socioeconomic differences in the use of anti-smoking parenting strategies. There were no statistically significant differences in relation to parental educational level or when using adolescent reports on parenting practices. However, when using parental reports, a few strategies varied significantly according to adolescent educational track. Adolescents in a higher educational track were more likely to have no-smoking rules in their home. They were also more likely to have a no-smoking agreement but significantly less likely to frequently communicate about smoking with their parents.
Evaluation of Potential Limitations
The response among the parents was much higher in the high educational level group (90 %) than in the low educational level group (43 %). Parental response was also higher in parents who did not smoke (according to adolescent reports) and in non-smoking adolescents. The selective response might have biased our results if the response was associated with characteristics that were not controlled for in our study and that were related to parents' antismoking practices. This study used the educational level of adolescents and parents as indicators of SEP. The use of educational level has the advantages that it can easily be measured in both adolescents and adults and that respondents do not regard it as sensitive information. Furthermore, parental educational level as well as adolescent educational track has been shown to be highly predictive of smoking behaviour in young All items were scored on a scale of 1-5, with 1 representing 'strongly disagree' and 5 representing 'strongly agree' a Mean scores with 95 % confidence intervals people [4, 7, 22] . We did not measure parents' occupational status or income or the family affluence scale [23] , and we cannot exclude the possibility that using these other SEP indicators would have revealed inequalities that were not found in this study.
It is uncertain whether the results can be generalised to the entire Dutch adolescent population. The secondary school selected for this study was situated in a middle-sized city in a central region of the country, with an income level close to the country average. The school included the three most important educational tracks and was of a medium size in terms of the number of students. The percentage of students with an immigrant background was however lower than average: around 5 % as compared to 20 % in the general Dutch population. Studies with larger and more diverse samples are needed to assess the generalizability our findings for the Netherlands and for other European countries.
Interpretation of Results
We found discrepancies between parents and adolescents in their reports of the use of anti-smoking parenting strategies, especially for communication. While some previous studies have found adolescent and parent reports to be very similar [11] , other studies have found discrepancies [24, 25] . Parents may over-report their use of strategies in order to come across as good parents. Adolescents, on the other hand, may not be aware of all strategies applied by the parents. Views may differ especially on the quality of communication, as adolescents may not be overly interested in their parents' opinion on smoking, while the parents may be highly interested in their child's experiences. As parents' and adolescents' reports reflect different viewpoints, we included both reports in this study.
We found that parents more frequently talked about smoking with their children when their children were from lower educational tracks but not when they themselves had a lower educational level. Parents of children in higher educational tracks may put more trust in the judgement of their child and do not as much try to influence their decision-making [26] . In addition, parents of adolescents in lower educational tracks may be inclined to communicate more frequently about smoking, because of the higher smoking prevalence in low tracks compared to high tracks [4, 5] . A Dutch longitudinal study observed that the frequency of communication increased if adolescents started smoking [25] .
Socioeconomic inequalities in adolescent smoking may only be influenced by inequalities in anti-smoking parenting strategies if these strategies have an effect on adolescent smoking behaviour. The evidence on such effects is however mixed. For the following strategies, the literature provides evidence of an effect on adolescent smoking behaviour: parental monitoring of (smoking) behaviour [20, 21, 27] , Table 4 Associations between SEP and anti-smoking parenting strategies for adolescent and parent reports of parenting strategies Strategies smoking restrictions in the home [28] , high quality of communication [11, 29] , no-smoking agreements [25] and the perception of high parental influence [11] . We found differences by SEP for only two of these strategies: smoking restrictions in the home and no-smoking agreements. These two strategies will be discussed below.
Our results suggest that parents of adolescents in lower educational tracks tended to be less likely to set no-smoking rules in their home. This was only found according to the parent reports and not according to the adolescent reports. This finding bares resemblance to a study by Bolte et al. in which lower educated parents were less likely to have a smoke-free home in households with smokers [30] . As a consequence, children with a lower educational level were more often exposed to smoking in the home. A 2010 review demonstrated that smoking restrictions in the home were associated with reduced adolescent smoking behaviours, especially when the home is completely smoke-free [28] . Less exposure to smoking rules in the homes of lower SEP adolescents rules may contribute to the higher smoking prevalence in lower educated adolescents.
Parents of adolescents in higher educational tracks were more likely to have a no-smoking agreement with their child. Harakeh et al. [11] and Huver et al. [31] did not find an association between having a no-smoking agreement and adolescent smoking behaviour or smoking cognitions. However, a longitudinal study by De Leeuw et al. [25] found that, compared to non-smokers, stable smokers were less likely to have a no-smoking agreement with their parents and that those who decreased their smoking behaviour over time were more likely to have an established agreement [25] . If no-smoking agreements do affect adolescent smoking trajectories, adolescents in higher educational tracks may benefit from more often having nosmoking agreements with their parents.
Despite the seemingly modest role of anti-smoking parenting strategies, SEP inequalities in adolescent smoking may be influenced by parents through other mechanisms. Parental smoking is an important risk factor for adolescent smoking initiation [8] , and since parents of low SES are more often smokers, lower SEP adolescent are more likely to be exposed to parental smoking. Some studies found that the parenting style is more important for the prevention of smoking than anti-smoking strategies [13, [32] [33] [34] [35] . Parenting styles characterised by warmth, care and positive emotional attachment are associated with lower smoking rates [13, 32, 33, 35] . Authoritarian, permissive and neglectful parenting styles are associated with higher odds of smoking [32] . Authoritarian or autocratic parenting styles have previously been found to be more common in parents with lower income [26] , with lower educational levels [36, 37] and with lower occupational status [38] .
Conclusions
We did not identify consistent socioeconomic differences in the use of parenting strategies to prevent adolescent smoking. In this specific population, we therefore found very limited support for the hypothesis that anti-smoking parenting strategies contribute to socioeconomic inequalities in adolescent smoking. This suggests that if parents' behaviours contribute to inequalities in adolescent smoking, the use of different anti-smoking parenting strategies is less important than the parents' own smoking behaviour and their general parenting style.
